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00742051 SEMICONDUCTOR DEVICE FOR MEMORY 



PUB. No.: 56 -06235t [JP 56062351 A ] . 
Published: May 28, 1981 (19810528) 
Inventor: SANG YUJI 

MURAKAMI HAJIME 
Applicant: HITACHI LTD [000510] (A Japanese Company or Corporation), JP (Japan) 
Application No.: 54-137623 [IP 79137623] 
Filed: October 26, 1979(19791026) 
International Class: 3 ] HOlL-025/04; HOlL-023/28 

JAPIO Class: 42.2 (ELECTRONICS -- Solid State Components); 45.2 (INFORMATION 
PROCESSING - Memory Units) 

Journal: Section: E, Section No. 69, Vol. 05, No. 125, Pg. 87, August 12, 1981 (19810812) 
ABSTRACT 

PURPOSE: To increase the memory capacity along with a compacter size by bonding a plurality 
of a semiconductor pellets for memory in paralle with a lead frame empolying a tape carrier. 

CONSTITUTION: Projected electrodes 12 and 13 are formed on semiconductor pellets 10 and 
11. Copper foils 14 and 15 provided on a tape carrier are fastened on electrodes 12 and 13 with 
the free end of the copper foils connected to the lead frame 16. The pellets 10 and 1 1 are solidly 
molded with a resin as a single package. This molding can reduce a space between the upper and 
lower pellets thereby making the device compact. 

JAPIO (Dialog® FUe 347): (c) 1999 JPO & JAPIO. All rights reserved. 



^^^^^^^^^^B 1 1 I'll ill ly Si'liM l ii 



Format 

Full 



© 1998 The Dialog Corporation pic 



1 of I 



3/20/99 3:59 PM 



6-62351 1 



Translation] 



(51) Int. CI* 
H 01 L 25/04 
23/28 



(19) Japan Patent Office (JP) 

(12) Patent Release (A) 

(11) Patent ^plication Release 

Sho.56(1981)-62351 
(43) Release Date: May 28, 1981 



Identification No. 



Agency Control No. 
7638-5F 
7738-5F 



Number of inventions: 1 
Examination request: Not yet requested 
(Total: 3 pages) 



(54) Semiconductor Device for Memory 

(21) Patent Application: Sho . 54 ( 1979) -137623 

(22) Application Date: October 26, 1979 

(72) Inventor: Yuji Sano 

c/o Hitachi, Ltd. 
1450 Josui-Honcho 
Kodaira-shi, Tokyo [Japan] 



(72) Inventor: . 
(71) Applicant: 



Haj ime- Murakami 
[ same address 

Hitachi, Ltd. 

5-1 Marunouchi 1-chome 

Chiyoda-ku, Tokyo [Japan] 



(74) Agent: 



Usuda Toshiyuki, Patent Attorney 



Speci f i ca ti ons 

1. Name of Invention: Semiconductor Device for Memory 

2. Scope of Patent ^plication 

(1) A semiconductor device for memory characterized by 
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arranging multiple semiconductor memory pellets vertically/ 
bonding these pellets in a XXX state on a single lead frame 
using a tape carrier and molding them as a unit to form a 
package. 

(2) The semiconductor memory device of Item 1 of Scope of 
Patent Application in which each semiconductor pellet is 
bonded with the same orientation. 

(3) The semiconductor memory device of Item 1 of Scope of 
Patent Application in which the semiconductor pellets are 
bonded back to back. 

(4) The semiconductor memory device of Item 1 of Scope of 
Patent Application in which the semiconductor pellet are 
attached to each other. 

Detailed Explanation of Invention: This invention bears on 
a semiconductor memory device, and particularly relates to 
a semiconductor device for large-capacity memory. 

Because the memory capacity of the usual semiconductor 
memory device is determined by semiconductor pellets in a 
package, the semiconductor pellets themselves must be XXX 
so as to increase memory capacity. Due to this, one needs 
to have semiconductor devices in which semiconductor 
pellets are designed and fabricated with a variety of 
capacities. However, when the number needed is small, the 
unit price of the semiconductor pellets' becomes extremely 
high, making it impractical. 

Therefore, in the past semiconductor- devices of low memory 
capacity were used in multiples and made up by the so- 
called piggy-back method as one semiconductor device with 
large memory capacity so as to be practical. As shown in 
Figure 1, this piggy-back method is one that uses such 
methods as soldering or spot-welding to connect leads 
matching lead frames 5 and 6 of semiconductor memory 
devices 3 and 4 stacked vertically into multiple (two-unit) 
packages of semiconductor pellets 1 and 2 already made up 
with a prescribed memory capacity {e.g., 16KB), thus making 
them into one semiconductor memory device. 

Semiconductor devices thus made up have a memory capacity 
that is the total of each of the connected semiconductor 
devices. For instance, when three 10KB ones are connected 
as described above, that will yield a capacity of 33KB and 
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can quite simply yield a semiconductor device with a large 
memory capacity. 

Nevertheless, with a semiconductor device made up in this 
way, for instance with the one shown in Figure 1 which has 
two semiconductor devices 3 and 4 stacked, the height 
needed for mounting it on siibstrate 7 is three times that 
needed for a single device. So, the mounting space 
occupied is large, raising the problem of impeding 
miniaturization. Also, when semiconductor devices are 
stacked in this way, the vertical surfaces of packages with 
their relatively large surfaces will touch each other. 
This reduces the package's heat-radiating effectiveness, 
causing the problem of inviting lowered device reliability. • 

Hence, the purpose of this invention is not only to devise 
an enlargement of memory capacity, but also to create a 
more compact device, and so provide a semiconductor memory 
device enabling one to improve its heat radiation and raise 
its reliability. 

To achieve this aim, this invention is one characterized by 
arraying multiple semiconductor memory pellets with a 
vertical orientation, bonding each pellet in series on a 
single lead frame using a tape carrier, and then to mold 
them as a unit so as to form a package. 

Below we will explain this invention based on an 
application example shown in the figures. 

Figure 3 "shows one application example of this invention. 
Two semiconductor pellets 10 and 11 formed as elements with 
a prescribed memory capacity are formed as protruding 
electrodes 12 and 13; and on these protruding electrodes 12 
and 13 are face-bonded one end of copper frames [?] 14 and 
15 which are installed, for instance, by an ordinary tape 
carrier. Then, above-noted pellets 10 and 11 are arranged 
vertically with the same orientation; and the other termi- 
nals of copper frames 14 and 15 are connected respectively 
to the upper and lower surfaces of lead frame 16' s inner 
lead 17. Above-noted lead frame 16 does not have a tab[?] 
for affixing the pellets. Pellets 10 and 11 are suspended 
in place by the XXX of copper frames 14 and 15 and 
supported by lead frame 16. Also, needless to say, each of 
copper frames 14 and 15 connected to pellets 10 and 11 are 
con- ected respectively by the same inner lead 17 to 
electrodes matching pellets 10 and 11. After that, pellets 
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10 and 11 with the above makeup are molded as a unit by 
resin 18, for instance by the transfer-mold method and so 
formed as a unitary package. 

With the above makeup, pellets 10 and 11 are connected in 
series through lead frame 16 and copper frames 14 and 15 so 
that they become connected by the piggyback method. And, 
the entire device gets a memory capacity corresponding to 
the sum of the memory volume of pellets 10 and 11, enabling 
one to attain an expansion of memory volume. In addition, 
with pellets 10 and 11 molded as a unit, compared to the 
usual case in Figure 1, the vertical measurement of the two 
pellets together can be less. Thereby the height of the 

device is reduced and the space occupied by the device can ■ 
be made smaller. Furthermore, because with this makeup the 
heat generated by lower pellet 11 can be diffused away well 
from the package's upper surface just like the heat of 
upper pellet 10 through the resin mold that unitizes them, 
the heat radiation can be great. This prevents overheating 
of pellets 10 and 11 and can raise the device's 
reliability. 

Also, with this makeup, bonding of the pellets is done with 
a tape carrier, so that one can easily do automatic 
assembly of the device and so devise reductions in the 
number of processes. 

Figure 3 shows another application example and applies the 
same keying numbers to parts identical to those in Figure 
2. What is distinctive about this application example is 
that inner pellets 10 and ir';^" face in opposite directions 
from each other and are bonded to lead frame 16 by copper 
frames 14 and 15. Here, inner pellets may be attached 
through insulating film 19 to moderate[?] both pellets 10 
and 11' . 



With this application example, besides the identical 
effects as the prior example, there is also the effect that 
the device's height A^ can be further reduced because one 

need not leave a vertical gap between pellets 10 and 11' . 
Yet, this application example is effective only, for 
example, for pellets with a circuitry makeup having right- 
left symmetry so that even if the memory circuit formed in 
pellet 11' faces the rear its connections will not change. 

Here, with this application example we have discussed using 
two pellets; but in some cases it would be possible to make 
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it up using three or more pellets. 

As explained in the foregoing, with the semiconductor 
memory device of this invention one can make up large- 
capacity semiconductor memory devices using existing 
pellets while lowering their height, thus reducing the 
space they occupy when mounted. Also, one can improve the 
radiation of heat to raise the devices' reliability, and 
can work out automation of the number of processes. So, it 
has high effectiveness. 



Single Explanation of Figures 

Figure 1 is a cross-sectional diagram of the usual semi- 
conductor memory device. Figure 2 is a cross-sectional 
diagram of this invention's semiconductor memory device. 
Figure 3 is a cross-sectional diagram of another 
application example. 
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